
DOCUMENT RESUME

ED 082 384 EA 005 517

AUTHOR Levine, Daniel U.; And Others
TITLE An Exploration of the Use of Socioeconomic Census

Data To Predict Achievement and Evaluate the Effects
of Concentrated Urban Poverty Among Elementary
Schools in a. Big City. Final Report.

INSTITUTION Missouri Univ., Kansas City. Center for the Study of
Metropolitan Problems in Education.

SPONS AGENCY National Center for Educational Research and
Development (DHEW/OE), Washington, D.C. Regional
Research Program.

BUREAU NO BR-1-G-012
PUB DATE 1 Feb 73
GRANT OEG -7 -71 -0006 (509)
NOTE 43p.

EDRS PRICE MF-$0.65 HC-$3.29
DESCRIPTORS *Academic Achievement; Achievement Tests; Census

Figures; *Economic Disadvantagement; *Elementary
Schools; *Predictor Variables; *Socioeconomic
Influences; Statistical Analysis; Urban Areas

ABSTRACT
The major purpose of this study was to determine

whether data from the 1970 Census could be used to account for at
least 70 percent of the variance in grade-level achievement scores in
the elementary schools of a big city, without including variables
directly denoting race or ethnicity. This goal was attained when it
was found that a regression equation, using four variables from the
Third Count (block statistics) of the Census, accounted for 75
percent of the variance in 6th grade achievement scores in a sample
of 122 elementary schools in Chicago. The four.variables (Per Cent of
Females Separated; Per Cent of Families Which Lack One or More
Plumbing Facilities; Per Cent of Units With Six Persons or More; and
Per Cent Owner Occupied Units) also provided the basis for
exploratory analysis with a number of additional variables. Separate
analysis with a sub-sample of 50 black schools showed that Per Cent
of Females Separated did not contribute independently in predicting
achievement levels in these schools. The results are discussed in
terms of the possibility that concentrations of urban poverty signify
social and institutional disorganization over and beyond the effects
of poverty per se. (Author)



FILMED FROM BEST AVAILABLE COPY

U S DEPARTMENT OF HEALTH,
EDUCATION & WELFARE
NATIONAL INSTITUTE DF

EDUCATION
THIS DOCUMENT HAS BEEN REPRO
DUCED EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZAT[ON ORIGIN
ATING IT POINTS OF VIEW OR OPINIONS
STATED DO NOT NECESSARILY REPRE
SENT OFFICIAL NATIONAL INSTITUTE OF
EDUCATION POSITION OR POLICY

FINAL REPORT

Project No. 1-0-012

Grant No. 0EG-7-71-0006(509)

An ExploratiOn of the Use of Socioeconomic Census Data to
Predict Achievement and Evaluate the Effects of Concentrated .

Urban Poverty Among Elementary Schools in a Big City

Daniel U. Levine, Robert S. Stephenson,
and Kenneth R. Mares

University of Missouri - Kansas City
School of Education

Center for the Study of Metropolitan Problems in Education
Kansas City, Missouri

February 1, 1973

The research reported herein was performed pursuant to a grant with the
Office of Education, U. S Department of Health, Education, and Welf.!ire.
Contractors undertaking such projects under Government sponsorship are encour-
aged to express freely their professional judgment in the conduct off the pro-
ject. Points of view or opinions stated do not, therefore, necessaily repe-
sent official Office of Education position or policy.

Req

1J' U. S. DEPARTMENT OF
HEALTH, EDUCATION, AND WELFARE

Office of Education
C) Regional Research Program

Pc11



AUTHORS' ABSTRACT

The major purpose of this study was to determine whether data
from the 1970 Census could be used to account for at least 70
per cent of the variance in grade-level achievement scores in
the elementary. schools of a big city, without including variables
directly denoting race or ethnicity. This goal was attained
when it was found that a regression equation using four variables
from the Third Count (block statistics) of the Census accounted
for 75 per cent of the variance in sixth-grade achievement
scores in a sample of 122 elementary schools in Chicago. The
four variables (Per Cent of Females Separated; Per Cent of
Families Which Lack 1 or More Plumbing Facilities; Per Cent
of Units with 6 Persons or More; Per Cent Owner Occupied Units)
also provided the basis for exploratory analysis with a number
of additional variables. Separate analysis with a sub-sample
of 50 black schools showed that Per Cent of Females Separated
did not contribute independently in predicting achievement
levels in these schools. The results are discussed in terms
of the possibility that concentrations of urban poverty signify
social and institutional disorganization over and beyond the
effects of poverty per se.
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CHAPTER !. BACKGROUND AND PURPOSE

in dune of 1969, Walter !, Germs ard Mark C. Smith completed
a study For the New York State Educational Conference Board
in which they studied achievement in 45 schools in a strati-
fied sample of riifferirg size cities from various parts of
New York state.

Reviewing previous eseareh, they pointed out that socioeco-
nomic background, home envircwment, and related measures have
beer found to correlate more highly with achievement than do
school-related variaLles, addition to showing that socio-
economic status of a student body is a relatively good pre
dictor of achievement, Germs Smith argued, this finding
also suggests that socioecoron,lc and related variables can
indicate whether students in a giver school are particularly
disadvantaged educatioaliy and thus can serve as a measure
of educational need in state aid formulas. Thus the purpose
of .their study was "to develop a rational and practical mea-
sure of educational reed and to suggest ways in which such
a measure might be incorporated into the method of distri-
buting state financial aid*

After considering a number of possible variables, Garms and
Smith decided to work with data. ors the following "student

background measUp--_:: -racial aid ethnic background; broken
homes; welfare; parental education; overcrowded housing; and
mobility. (Several of those variables were measured with .

two or more alternative sub-variables.) Next they obtained
data on achievement in reading am:II/arithmetic and appropriate
background data on twenty fourth-grade students in each
school in their sample, and then used multiple regression
techniques to determine which sets of' variables provided
the most powerful and economical, prediction of achievement
levels in those schools. Based on a list of criteria for ac-
ceptability of regressior equations plus an analysis of re-
siduals, they chose three eqL:ations which predicted 70 to 71.,
percent of the variance as their best predictor equations,
Each of the three equal ions contained the variables Percent

1

Waiter i, Garms and Mark. C. Smith, "Development of a Measure
of Educatiora Need and its Use in a State School Support For-
mula." Alb,.ny, New Yoik: New ;ork State Educational Con-
ference Board. ..ure 1969. The results of this study also
are reported in Waiter 1. Garms and Mark C, Smith, "Educa-
tional Need and its Application to State School Finance,"
The Journal of Human Resources v. 5, rio, (Summer' 1970),

304-317 and in james A, Kelly, 'Resource Altocation and
Educational Need," Educatio a,:d Urban Scr.:.ielty, v. 1,1, no 3

(May, 1970), 251-276.



Negro; Percent Puerto Rican; and Average Years of Schoo -
ing of Father Where Present, Otherwise Mother. in addi-
tion, two equations contained the variable Broken Homes
and two contained the variable Mobility. The authors
concluded by recommending that 'a year be devoted to a
required collection and processing of data for all-schools
in the state, and that a prediction equation be developed
based on that solid data base . . , A state aid formula
incorporating this prediction equation would be put into
use in the following year.'

Although Germs and Smith's study constituted an important
contribut)on to thinking and research in educational fi-
nance, we believed it raised certain issues and difficul-
ties which required additional study. in particular, we
felt that there would be a number of political and admini-
strative problems in using data incorporating measures of
race and ethnicity into state school aid formulas. More-
over, several previous stndies on determinants of achieve-
ment have indicated that race and ethnicity add little to
the prediction of achievement after suitable controls are
imposed for socioeconomic background and home environment.
In addition, it was possible that the variables Percent
Nearo and Percent Puerto Rican might very well be serving
as proxy measures fon contrasts between conditions in
high density, poverty neighborhoods in large urban centers
on the one hand as compared with conditions in less social-
ly disorganized communities on the other. That is, it was
possible that the schools with high proportions of Negro
or Puerto Rican pupils would tend to be the schools in
Garms and Smith's sample which were located in high den-
sity, very low-incomepovery neighborhoods in cities in
New York State. Since there is reason to believe that
conditions in high density, poverty neighborhoods consti-
tute a special set of circumstances in which "threshold"
limits involving the operation of social controls have
been exceeded, and since social disorgaaization beyond
given threshold levels a'most certainly leads to rapid
deterioration in social institutions such as the schools,
it seemed possible that the equations developed in Garms
and Smith's linear regression analysis were picking up
effects of dense, urban poverty rather than race or ethC-,
nicity er

Accordingly, we obtained access to Gams and Smith's data
and o:Irried out a re-analysis to determine whether a non-
linear analysis omitting the variables percent_liagro and
Percent Puerto Rican could azn.ount for as much of the va-
riance as had been predicted in the original study. This
was done by including squared and cubed terms and inter
action terms for most of the remaining variables, in
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order to test whether the introduction of these terms
would reveal curvilinear ch9riges in the relationship be-
tween student background variables and achievement in
extremely low-status (or extremely high-status) schools
in the sample.

The results of this analysis were sufficiently encouraging
to warrant additional research for the specific purpose
of exploring the possibility of using socioeconomic vari-
ables (but not race or ethnicity) for state aid formulas
or the general purpose of learn;9g more about the effects
of concentrated urban poverty or school achievement. One
of our equations, for example, sr ',-;ed that the five vari-

ables welfare, welfare cubed, fathr's schooling, welfare x
broken homes, and broken homes x f6ther''s schooling ac-
counted for 71% of the variance in arithmetic achievement
among the schools in Garms' and Smith's sample. For read-.

ing achievement, 59% of the variance among schools was ac-
counted for by the six variables welfare, welfare cubed,
foreign language spoken in the home, broken homes cubed,
mobility, and broken homes x mobility. In the full step-
wise equation, the cubed terms for welfare and broken
homes were more powerful predictors of achievement than
were the squared terms for these variables; this finding
suggests that social disorganization as measured by per-
cent on welfare and percent from broken homes may have a
particularly detrimental impact on school achievement in
neighborhoods where these percentages are extremely high.

-___----

This re-analysis, however, could not be interpreted as
being more than suggestive of the need for further re
search. Due to problems in the original study, particu-
larly skewedness in the data and difficulties in the mea-
surement of variables, neither Garms and Smith's linear
analysis nor our own nonlinear analysis can be viewed
with much confidence in the absence of more refined in-
vestigations with other samples. In the present study
of the relation between census data and school achieve-
ment in one big city, accordingly, our major purpose is
to determine whether sets of student background variables
excluding race and ethnicity can account for as much of
the variance in achievement (approximately 70%) as Garms
and Smith explained in their New York State Study.

More particularly, it was hypothesized that variables
and methodology which took dense' urban poverty into ac-
count either by describing conditions in a big city pover'.,
ty neighborhood or by non-linear treatment in a multiple
regression equation would make it possible to achieve
this objective. It was decided to collect data in Chi-
cago, primarily because school-by-school ability and
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achievement data were available to correlate with 1970 Cen-
sus data on neighborhoods and communities and because Chi-
cago is a large city with large low-income neighborhoods in
which the effects of concentrated poverty, should show up
relatively clearly. One reason for obtaining a sample of
schools from one big city school district is to control as
much as possible for district-level variations in test ad-
ministration, promotion policies, and other variables that
might obscure relationships in multi-district comparisons. .

The achievement and student background variables chosen for
inclusion in this study are described in the following chap-
ter on Methods and Procedures.

Relation to Previous Research

One of the basic issues involved in this study is whether
race or ethnicity is associated with achievement after ac-
count is taken of differences in socioeconomic status and
family background. There is, of course, an enormous liter-
ature on.numerous aspects of this question. As one would
expect regarding a body of data so large and voluminous,
various researchers have arrived at opposing conclusions
and the research as a whole is far from conclusive. For

our purposes here it is not necessary to provide a compre-
hensive review of the literature; instead we will cite
only a few of the major studies and viewpoints on the is-
sue.

To begin with, it is well established that indices of so-
cioeconomic status (e.g., father's occupation, father's
education, family income) typically correlate with school
achievement at .3 to .4 even among samples of students
with a r2latively restricted range of social class back-
grounds. Furthermore, researchers who have obtained
information on social-class-related home and family en-
vironment variables (e.g., intellectual expectations for
the child; opportunities for learning in the home) more
directly related to school achievement than social status
per se have reported correlations as high as .8 between
home environment and achievement. Peterson and DeBord,
for example, studied home environment variables among
low-status students in Nashville and Found that a care-
fully-selected set of five of the variables correlated
(multiple r) at .71 with achievement among black subjects
and a set of six variables was correlated at the same

2
Lavin, D. E., The Prediction of Academic Performance (New
York: Science Editions, 1967).

3
Robin H. Farquhar, "Home Influences on Achievement and
Intelligence: An Essay Review," Administrator's Notebook,
v. 13, no. 5 (January 1965).
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level with achievement among white subjects.
4

Since home
environment data thus have explained as much as two-thirds
of the variation in achievement among students in several
carefully-designed studies, it is warranted to view social
and cultural background as a major if not predominant de-
terminant of achievement in the schools.

The well-known Eguality of Educational Opportunity study
conducted by Coleman, Campbell, et al. reported that the
social-class background of individual students accounted
for more than 80% of the variation in school achievement
and that socioeconomic integration accounted for most of
the increment in achievement foind among minority students
in racially integrated schools. That is, only a negli-
gible part of the achievement differences of minority stu-
dents 'in segregated and integrated schools could be at-
tributed to racial integration after the effects of socio-
economic integration had been accounted for. Using al-
ternate approaches in analyzing data from the equal op-
portunity study, the U. S. Civil Rights Commission is-
sued a report concluding that racial integration in the
schools in certain circumstances was a major fagtor in
improving the performance of minority students. How-

ever, Nichols took issue with this interpretation after
arguing that possible differences between the families
of similar-status minority students in segregated and
integrated communities had not recelived sufficient at-
tention in the Commission analysis. Indeed, a study by
Wilson which was done for the Commission and reported
in an appendix to its main report and which took account

4
Richard A. Peterson and Larry DeBord, Educational Sup-
portiveness of the Home and Academic Performance of
Disadvantaged Boys. Nashville, Tennessee: George
Peabody College for Teachers, 1966.

5 James S. Coleman, et al., Equality of Educational Op-
portunity (Washington, D. C.: U. S. Government Print-
ing Office, 1966). Most of the controversy over the
equal opportunity study has centered on the possibility
that school effects may have been underestimated rather
than on the question of socioeconomic versus racial de-
terminants of achievement.

6
Racial Isolation in the Public Schools, Volume I. A

Report of the United States Commission on Civil Rights
(Washington, D. C.: U. S. Government Printing Office,
1967).

7
Robert Nichols, Review of Racial Isolation
Schools, American Educational Research Journal, v. 5, no. 4
(November 1968), 700-707; see also "The Coleman Report:
An Inadequate Study but the Best We Have So Far," Phi
Delta Kappan, June 1967, 527-530, reprinted from Science,
December 9, 1966.

5
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of family differences by utilizing data on first grade
ability concluded that the socioeconomic status of indi-
viduals and the socioeconomic composition of schools were
much better predictors of achievement than race. This
conclusion was further supported by the results of an ex-
haustive review of the available research literature car-
ried out by Robert O'Reilly of the New York State Depart-
ment of Education. 9

Thus the preponderant conclusion sug-
gested by these major studies and research reviews is that
one can predict a large amount of the variation in school
achievement with information on the socioeconomic back-
ground of individual students and the socioeconomic com-
position of their schools but none whatever on the racial
or ethnic composition of the schools.

Even granted that a substantial comalatlon exists between
socioeconomic and family background (exclusive of race) on
the one hand and school achievement on the other, however,
it is still possible that race is a contributing variable
which might account for much of the remaining unexplained
variation. Jensen, in fact, has made just this argument
in a major paper arguing that blacks as a group are
genetically inferior on conceptual tasks which are empha-
sized in widely -used ability tests and which presumably
are necessary

lu
for success in school, especially in the

later grades. Jensen's paper provoked a storm of con-
troversy which has not subsided. Following its publica-
tion, a number of prominent authorities in psychology,
genetics, edacation, and related fields criticised and

11
took exception to many of his methods and conclusions.
More recently, Rohwer presented evidence which called into
question Jensen's fundamental distinqion between "con-
ceptual" and "associative" learning. While we cannot

8
Alan B. Wilson, The Consequences of Racial Segregation
Berkeley, California: Glendessary, 1966).

9
Robert O'Reilly, et al., Racial and Social Class Isola-
tion in the Schools Albany: New York Board of Regents,
1970).

10
Arthur R. Jensen, "How Much Can We Boost I.Q. and Scho-
lastic Achievement?", Harvard Educational Review, v. 39
(1969), 1-123.

11
See particularly the Spring, 1969 and Summer, 1969 is-
sues of the Harvard Educational Review (v. 39) which
were devoted in part to responses to Jensen's article
in the Winter issue.

12
William D. Rohwer, Jr., "Learnilig, Race, and School
Success," Review of Educational Research, v. 41, no. 3
(June, 191711), 191-210.
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here review the many criticisms which have been made of
Jensen's position or the defenses he and others have of-
fered in rejoinder, we can report that the preponderance
of expert opinion appears to agree with the following
summary which geneticist I. I. Gottesman provided to a
chapter on the "Giogenetics of Race and Class" published.
in a 1968 volume co-edited, interestingly, by Jensen:

. . . At the present time Negro and
white differences in general intelli-
gence in the United States appear to
be primarily associated with differ-
ences in environmental advantages.
Social-class differences in general
intelligence in stratified, open-class
societies appear to be moving in a
direction where such differences will
have an_apareciable genetic component
. . . /but/ So long as persons at the
lower end of the I.Q. distribution are
at a reproductive disadvantage, that
is, less fit, there will be positive
selection for this prized human trait.

13

Only a few empirical studies have focused directly on the
question of whether racial differences persist after social
class and/or family environment are controlled. Several

studies, mostly small in scale and limited in the types of
abilities and achievement tested, have reported no differ-
ence between subjects of differing racial groups. Grimmett,

for example, reported that there were no differences in
problem-solving behavior among low-status "Mexican-American,
Black-American, Indian-American . . . /and/ Appalachian
Caucasian-American" third and sixth graders.

14 Musgrove
and Lawson, similarly, found no difference in performance
on two ability tests between samples of low-status white
and black childrep

5
though they did find differences on an

1

information test. Stodolsky and LeSser, however, and
some other researchers have reported finding differences

131. I. Gottesman, "Biogenetics of Race and Class," in
Martin Deutsch, Irwin Katz, and Arthur R. Jensen (eds.)
Social Class, Race, and Psychological Development (New
York: Holt, Rinehart, and Winston, 1968), p. 46.

14
Sadie Grimmett, The Influence of Ethnicity and Age on
SolvinlitQtiesticms. Nashville, Tennessee: George

Peabody College for Teachers, n.d. in Martin Deutsch,
Irwin Katz, and Arthur R. Jensen (eds.), oa. cit.

15
Walter L. Musgrove and John R. Lawson, "A Comparison of
Lower Class Negro and White Children on Three Standardized
Tests," The Journal of Negro Education, v. 40, no. 1

(Winter 1970), 53-55.
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in various types of abilities between youngsters from
several racial and

lb
ethnic groups, even after controlling

for social status.

Several studies which investigated both racial and socio-
economic variables are pert:,:ularly intriguing because
of their relative excellence in design and because of
the incompatibility of their conclusions. Deutsch and
Brown examined intellgence test scores of black and
white subjects from three social class levels and con-
cluded that lower-class status had a similar effect on
the two groups but that higher status blacks and whites
differed in performance on ability

1/
tests with the for-

mer scoring lower than the latter. They did not,
however, perceive a genetic basis for this difference
but instead hypothesized that blacks experienced rela-
tively greater obstacles to cultural and social parti-
cipation as they rose in social status. A somewhat
comparable conclusion was reported by Bachman in 1970
as part of a major study of the impact of background
variables on the performance of tenth-grade males.
Based on a sample of 2213 subjects in 87 public high
schools throughout the United States, Bachman reported
that black students mostof whom presumably were low-,
status in southern segregated schools performed much
more poorly'than other subjects after account was taken
of social status and family background but that black
respondents in integrated schools have scoreTeimilar
to whites when social status was controlled.

In a study published in 1968, Tulkin collected data on
fifth and sixth graders and reached a conclusion pre-
cisely opposite to that of Deutsch and Brown. After
equating for social status and family environment, he
found differences in performance on ability and achieve-
ment tests between lower status but not higher status

16
Gerald Lesser and.Susan S. Stodolsky, "Learning Pat-
terns in the Disadvantaged," Harvard Educational Re-
view, v. 37 (1967), 546 -593.

17
Martin Deutsch and. Burton Brown, "Social Influences
in Negro-White Intelligence Differences," Journal of
Social Issues, 1964 (20), 24-35.

18
Jerald G. Bachman, Youth in Transition. Volume II.
The Impact of Family Background and Intelligence cory
Tenth-GradeBon (Ann Arbor, Michigan: The Univer-
sity of Mic,bYan Survey Research Center, 1970). It

is possible that black subjects in integrated schools
had more supportive home environments, on the ave-
rage, than their counterparts in segregated schools.

8



white and black subjects.
19

Tulkin suggested that
low-status blacks are at a lower economic level and
have a higher incidence of problems such as prema-
turity than similar-status whites and that differences
of this type may account for the ability and achieve-
ment differences he found between low status black and
white students.

One o he reasons why some researchers have found a
difference in performance between high status but not
low status blacks and whites while others have found
the reverse pattern may be due to the extreme diffi-
culty of devising comparable social status scales for
differing racial and ethnic groups. That is, social
status designations for a given group may have quite
a different meaning when applied to another group
and a given method for assessing social status may
be more meaningful for one group than another. Among
whites, for example, the occupation of postal worker
had much less status than it did, at least until re-
cently, for blacks. Since black postal workers were
likely to have higher social status in their commun-
ities than did white postal workers, it is also prob-
ab1t:3 that the two groups differed more widely in child-
raising practices, press for school achievemeot,and
other home and family variables than would be true if
occupation represented similar levels of social status
for the two groups. In view of the difficulties en-
countered in designating comparable social class place-
ments for whites and blacks, it is not surprising that
researchers studying social-class related phenomena
sometimes reach contradictory conclusions.

In addition, there is also evidence that specific home
and school variables have different $l importance for
differing racial and ethnic groups. Peterson and

19
Steven R. Tulkin, "Race, Class, Family, and School
Achievement," Journal of Personality and Social
Psychology, v. 9, no. 1, (1968), 31-37.

20
0n differential effects of home variables, see .

Richard A. Peterson and Larry DeBord, 2E. cit., and
Lesser and Stodolsky, 22. cit.
On differential effects of school variables, see
James S. Coleman, et al., E. cit., and Stephan
Michelson The Association of Teacher Resourceful-
ness with Children's Characteristics," in Do Teach-
ers Make A Difference? A Report on Recent Research
on Pupil Achievement (Washington, D. C.: U. S. Gov-
ernment Printing Office, 1970). Although Michelson
concluded that certain school variables appear to
have differential effects on black and white students,

9



DeBord, for example, found that church attendance of

the mother was positively associated with achievement
among low-status white students but negatively associ-
ated with achievement among low-status black students.
Because of these differentials, much of what a research-
er finds in studying home and school influences On
achievement will depend on his choice of variables and
whether his analysis allows for the emergence of these
differential effects.

The major conclusion which can be drawn from this part
of our review of previous research is that social
status and family variables can allow one to predict
two-thirds or more of the variation in scores on abil-
ity and achievement tests (some of the remaining vari-
ance is ipso facto unpredictable due to test unrelia-
bility)- Race and ethnicity per se may or may not add
significantly to predictive power after cultural and
social influences associated both with performance and
with race and ethnicity are taken into account, but in
any case race and ethnicity generally account for only
a small fraction of the variance in performance on
ability and achievement tests after social status and
family environment are first taken into account. How,

then, explain Garms and Smith's finding that race and
ethnicity predicted a large share of variation in
achievement even after accounting for social status
through multiple regression analysis?

First, Germs and Smith had no good direct measure of
home or family environment; thus much of the variance
accounted for by race and ethnicity in their equations
actually may be reflecting differences in family and
home environment among racial and ethnic groups in
their sample. Second, it is highly probable that low-
status subjects from racial and ethnic minority groups
(Negroes and Puerto Ricans) in their. sample were more
frequently concentrated in urban poverty ghettoes
than were their other subjects. Since there is reason

he reported that "school characteristics which affect
whites, particularly middle class whites, are different
from those characteristics which affect blacks and low-
er class whites." This finding is more compatible with
our own hypothesis concerning the relation between con-
centrated urban poverty and school achievement than it
is with Michelson's conclusion concerning differential
school effects. (Presumably, lower class whites are
similar to blacks in that they tend to be concentrated
in urban slums or near-slums.)

10



to believe that urban density, particularly concentra-
tions of urban poverty, may have dotrimental effects
on the functioning of social institutions such as the
family and the school (see below), it is possible that
racial and ethnic variables in the Garms and Smith
study were acting at least in part as proxy variables
for big-city urban poverty and urban social disorgani-
zation. Considerations of this nature suggested that
variables and methodology indicative of concentrated
poverty in a big city (but excluding politically-
troublesome variables describing race and ethnicity)
might enable us to account for as much of the varia-
tion in performance (70-71%) as Garms and Smith had
explained.

Very little research has been carried out explicitly
to determine whether concentrated urban poverty causes
institutional dysfunctioning or otherwise generates
social disorganization to a greater extent than one
might predict given the well-established association
between these conditions and social status. However,
biologists and ethologists have left little room to
doubt that density frequently has pathological effects
in non-human populations, and many social as well as
natural scientists have expressed the opinion that den-
sity frepently has similar efFects in human populations
as well. Distinguished social scientists such as
Edward T. Hall have argued that density has debilitating
effects on the inhabitants of urban poverty neighbor-
hoods and have identified some of the social and psycho-
logical processes which probably function to generate
social disoHanization in homogeneous low-status en-
Wronments. Indeed, even "common sense" observation
on this topic has become so undeniable that a federal
court has ruled it illegal for the Chicago Housing
Authority to build housing developments which would
allow more than 15% of the population of a census traq,
to be low-status residents of public housing projects. '

21
Leo Levy and Harold M. Visotsky, "The Quality of Urban
Life: An Analysis from the Perspective of Mental
Health," in Urban America: Goals and Problems (Wash-
ington, D. C.: U. S. Government Printing Office,
pp. 104-105.

22
Edward T. Hall, The Hidden Dimension (Garden City, N.Y.:
Doubleday, 1966).

23
J. S. Fuerst, "First Priority: Replace Chicago Hous-
ing Administration," Focus/Midwest, v. 7, no. 48,

7-10.
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Only a Few studies have provideg direct empirical evi-
dence bearing on the proposition that concentrations
of urban poverty generate social disorganization and
institutional dysfunctioning. A study conducted in
Washington, D. C. by James T. Dailey concluded that
effective school reading programs were much more dif-
ficult to operate when 90% of the students enrolled
were below national norms (as sometimes is true in
classes in inner ci schools) than when the percen-
tage was above 90%. Boyle reviewed studies prior
to 1966 on the relation between students' aspirations
and school social status and concluded that segrega-
tion by social class has a detrimental effnt on
aspirations of youth in large urban areas, but this
effect is not so evident in small urban areas (which
presumably have lower densities on the average);
studies on this issue conducted since I?g6 are fully
compatible with Boyle's interpretation. While we
found no other data which directly supported the propo-
sition, neither did we find any empirical research
which contradicted it or called it into question.
Thus the present study provides one of the few tests
explicitly designed to assess the proposition that
concentrated urban poverty has detrimental effects
on low-status individuals over and beyond the educa-
tional and other disadvantages associated with low-
status background per se.

Importance and Unique Contribution of the Study

In addition to possibly clarifying the dynamics of
urban development by determining whether the public
schools are adversely affected when concentrations
of poverty exceed a hypothetical threshold limit',
this study potentially may make a unique contribu-
tion to research and thinking in urban education by
showing that easily-available social and economic
data exclusive of race and ethnicity can account

24
John T. Dailey, "Evaluation of the Contribution of
Special Programs in the Washington, D. C. Schools
to the Prediction and Prevention of Delinquency,"
Washington, D. C.: George Washington University,
1966, p.'39.

25
Richard P. Boyle, "The Effect of the High School
on Students' AspIrations," American journal of
Sociology, v. 71 628-39.

26
Daniel U. LeOne,Edna S. Mitchell, and Robert J.
Havighurst, Orlaortunities fo- Higher Education
in a Metropolitan:ATQ776Toomington, Indiana:
Phi Delta Kapp2p, 1971)-
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for as much as 70% of the variance in school achievement.
One may ask how such a contribution would be unique in
view of the fact that Dave-Wolf and others already have
demonstrated that socireconomic and family background
data can account for at least this much of the varia-
tion in school achievement. The answer is that most
previous studies accounting for this much of the vari-
ance in school achievement either have depended on
laboriously-collected interview data from necessarily
small samples of parents or have had to include vari-
ables describing race and ethnicity (e.g., Garms and
Smith). If we can establish, by way of contrast, that
data easily retrievable from the federal census can ac-
count for two-thirds or more of the variation in school
achievement in a large urban area, it would be much
more administratively and politically feasible to re-
write state school-aid formulas or otherwise take ac-
tion to reduce educational inequalities attributable
to social and economic deprivation than is presently
possible given political and economic realities in
state government decision-making for education.
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CHAPTER II. METHODS AND PROCEDURES

To determine whether census data, particularly data bear-
ing on concentrated urban poverty, could explain as much
as 70% of the variance in school achievement in a big
city school district, we had to obtain data from a sam-
ple of schools in a city in which appropriate informa-,
tion on the schools was available for analysis in con-
junction with data on the communities served by the
schools in the sample. Several considerations made
Chicago a good choice in which to carry out the study.
Accordingly data on schools and neighborhoods in Chi-
cago were obtained and analyzed using2the methods and
procedures described in this chapter.

Choice of schools

After obtaining a map showing the location of elemen-
tary schools in Chicago, we selected a geographically-
and socially-diverse sample of approximately 185 ele-
mentary schools which included grades one through six.
Since data were available on the racial and ethnic corn -
position of Chicago elementary schools, and since one
of the investigators was personally familiar with
schools in Chicago, it was not difficult to make sure
that the sample included schools which varied widely

1

These considerations included the following: school-
by- school ability and achievement scores were a matter
of public record in Chicago; the city school system
includes a sufficiently large and diverse number of
elementary schools (more than 500) to facilitate draw-
ing a sampft with whatever characteristics are desired;
and the city itself is diverse in socioeconomic char-
acteristics but unquestionably has many dense poverty
neighborhoods.

2
We would like to acknowledge and express appreciation
for the kind cooperation extended by many Chicago
school officials, particularly the following:

Irving Brauer - Office of Operations Analysis
Cr. Elmer Casey - Director of Pupil Evaluation and

Studies
Robert Kelley - Director of Administrative Research
Thomas Teraji - Director of Attendance Area Studies
Frank Ward - Division of Pupil Evaluation and

Studies
3There is much variation in organizational patterns in the
Chicago Public Schools. In addition to pre-school cen-
ters there are a number of primary-grade centers and K-8
schools, as well as other variations. Schools included
in the preliminary sample ranged from K-6 to K-8.
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in racial and ethnic composition. A special effort also
was made to include predominantly bia:-I; shoeis rela-
tively high status neighborhoods ard prOomir:antly white
schools in relatively low status r;e i chboihcods as well
as particularly high and low achievi:;g s.7hoc!s of what-
ever composition, in order to facilitate later analysis
examining the relationships betweer; socia! status, race
and ethnicity, and school achievement,

Next, knowledgeable school district officials were con-
sulted in order to determine whether special circum-
stances existed which might make it inappropriate to
include any of the schools in the preliminary sample.
Approximately fifteen schools were eliminated at this
stage either because they did not serve surrounding
neighborhood populations to the sane: extent as do
most elementary schools in Chicago or because critical
problems usually involving school-comm: ity relations
had kept them in constant turmoil duri7.ci the year
achievement data had been collected which were to be
used in the study.

After the preliminary sample had been constituted in

this way, official maps showing the attenah-...e boun-
daries of elementary.schools in Chicago were obtained.
Using metropolitan maps of Chicago produced by the U. S.

Census Bureau, a list was made showing the block groups
and census tracts within each school's attendance area.
At this stage in the selection process, only block
groups which were entiretywIthin and census tracts which
visual inspection indicated were at least as% within
p given school's attendance area were .;:;larded in the
list of block groups and tracts for that school. Us-
ing these lists, it now was possible to extract in-
formation on block groups contained in the Third Count
of the 1970 Census and 1nformation on census tracts
contained in the Fourth Count.

However, to make sure that we would obtal as (lose as
possible a match between student achievement data on
the one hand and socioeconomic data on the neighbor-
hoods in which students lived on the other, three Ad-
ditional steps were taken in sele,.:tiq the firial sam-
ple of schools. First, "spot" maps showilq the actual
block location of students enrolled i% the schools in
the sample es of the spring of 1970 were obtained and
used to superimpose "effective" school bcdaries

Schools eliminated on this basis included several in-

volved in a busing program to relieve overcrowding
on the west side and several others which were spe-
cial education centers.
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(i.e., the arf from which schools actually draw most
of their student, as contrasted with the official boun-
dary lines) upon the larger metropolitan map sh2wing
the location of census tracts and block groups. Second,
145 schools were selected from within the preliminary
sample which visual inspection indicated had the most
satisfactory "fit" between effective attendance.area
and census tract boundaries. Third, block group data
from the Third Count (see below) were obtained for
these schools and a comparison was made between data
on demographic variables available from the Census and
data on student population characteristics during the
same year (1970). Comparing the two types of data, 21
schools were found in which the percentage of white
students in the school was 15 percentage points or more
smaller than the comparable percentage in the atten-
dance area. On the assumption that special circum-
stances existed in these communities which made. it
inadvisable to view the school population as represen-
tative of its neighborhood (for which census gate
would be related to school achievement data), these
schools were eliminated. in addition, two schools were
eliminated because there were less than 1,000 people
on the respective blocks for which we extracted third
count data for their neighborhoods. Thus, i22 schools
remained to comprise the basic sample. Afterwards,
lists were made showing the block groups and census
tracts which fell within the effective attendance
area for each of these schools.

51n determining "effective" school attendance areas,
several decision rules were developed after preliminary
study of attendance patterns at a few schools. First,

we used data only on students in grades 1 through 6.
Second, we generally did not include a block unless
at least two students were enrolled in the school or
the next block further out had at least three students
enrolled. Third, slight departures from these cri-
teria were tolerated when doing so made the effective
attendance area of a school much more compact than
would have been the case had the criteria been uni-
versally applied.

6
Special circumstances which might account for this
discrepancy between the school data and the commun-
ity data include: a particularly high percentage of
white students may attend private and parochial schools;
the white population may be relatively old and without
children in the home, as often happens in neighborhoods
undergoing racial transition; or residential turnover
may be so rapid that school and census data collected
even a few months apart may not be easily comparable.
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Third Count Census Data

The study described in ftis report utilized the Third
Count of the decennial cens,is conducted in the City of
Chicago by the Bureau of the Census in the spring
of 1970. The third court is the only tabulation that
provides data by blocks - the smallest unit for which
data are collected and released.

Data were extracted f'rom corputer tapes at the Demo-
graphic Data Center, re:+nical Services Division, at
the Columbia campus of the. University of Missouri.
The computer programs developed for this purpose used
lists' of the blocks census tracts) we had selected
to represent school neichborhoods in accordance with
the procedures described above, The computer print-
outs showed percentages based on the total number of
persons, houses, etc clepending on the variable) in

the blocks chosen for each particular school. In

some cases variables 'ere defined in the same way as
they are presented in the ccrsus; in other cases, we
designated our own variables based on raw data from
several census categories. For this reason much of
our data cannot be derived directly from U. S. Census
Bureau Reports (print, microfiche, or tape) without
additional computations similar to those carried out
in our computer programs.

Following this procedure, we selected and constructed
eignteen variables describing neighborhood conditions
in our 122-school sample. Several of these variables
seemed particularly promising as indicators of concen-
trated urban poverty (e.g., Variable 17, below). The
17 variables, together with the abbreviated names we
used for each variable are shown in Table 1.

As mentioned in the preceding chapter, one of the pur-
poses of this study was to determine whether taking
account of concentrations in urban poverty neighbor-
hoods could substantially improve predictions of school
achievement levels based or demographic data from the
U. S. Bureau of the Census. Stated differently, this
objective hypothesizes that the relation between school
achievement data and socioe:.onomic data on pupils in
urban areas is rot entirely linear. For example, dis-
advantaged students 1r. neighborhoods of concentrated
poverty (such as inner city slums) may achieve less
than one would predi.7t give the performance of similar-
status students in working-class or middle-class neigh-
borhoods. More generally, this hypothesis presumes
that concentrates poverty areas frequently may be char-
acterized by such serious soial disorganization that
the schools and other so.: al institutions function ex-
tremely poorly even as compared with similar institu-
tions in neighborhoods whiz.h are only a little wealthier.



TABLE 1

Third Count Variables and Abbreviated Titles
Standard

Variable Title Mean Deviation

1. Per Cent Negro PCNEG 41.38 47.80

2. Per Cent Negro and Other PCNOTH 42.92 46.91

3. Per Cent of Females Sepa-
rated PCFSEP 6.31 5.76

4. Per Cent Owner Occupied of
Total Occupied Units PCOWN 36.65 27.81

5. Per Cent of Housing Units
Which Are One-Unit Struc-
tures PCONE 27.32 29.36

6. Per Cent of Units with 6
Persons or More PC6PER 13.50 8.16

7. Per Cent of Occupied Hous-
ing Units 1.51 or More
Persons Per Room PC151 3.66 3.47

8. Per Cent of Negro Renter
Occupied Units With 1.51
or More Persons Per Room PCNR151 2.64 3.95

9. Per Cent of Housing Units
Not With Flush Toilets
For Household Only PCNOTOY 3.12 4.51

10. Per Cent of Occupied Hous-
ing Units Worth Less Than

$9999 PCLT99 64.70 36.17

11. Per Cent of Renter-Units
with Ren.t Less Than $59 PC59 23.57 28.82

12. Per Cent of Renter-Units
with Rent Ltss Than $99 FC99 56.59 27.31

13. Per Cent c5. Housing Units
Vacant Six Months or More PCVAC6 2.41 3.21

14. Per Cent of Occupied Units
with Female Head Families PCFHED 15.70 9.91

15. Per Cent of Families Which
Lack 1 or More Plumbing
Facilities PCLACK 2.08 2.06

16. Per Cent of Occupied Units
with Negro Occupants Lack-
ing 1 or More Plumbing
Facilities and Having 1.01
or More Persons Per Room PCNOLA .14 .30

17. Per Cent of Population in
Units Lacking 1 or More
Plumbing Facilities and
with 1.01 or More Persons
Per Room PCPLACK .72 .82
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The main approach by which we tried to take account
of this kind of possible non-linearity was by including
interaction terms (i.e., multiplVing one possible in-
dicator of concentrated poverty by another) and squared
or cubed terms (for such indicators) in statistical
analyses using pupil achievement data as the dependent
variable and socioeconomic (i.e., neighborhood) and/or
school characteristics data as the independent vari-
ables. Thirteen additional Jleighborhood variables
consisting of such terms chosen for this purpose are
shown in Table 2.

TABLE 2

Squared, Cubed, and interaction Variables Derived
From Third Count Data

Variable*

1. PC99 X PCNOLA
2. PC99 X PCPLACK

3. PC99 X PCNRI51

4. PCNRI51 X PCL.ACK

5. PCNR151 X PC59
6. PC151 Squared
7. PC151 Cubed
8. PCFHED Squared

9. PCFHED Cubed
10. PCPLACK Squared
11. PCPLACK Cubed
12. PC151 X PCFHED
13. PCFSEP X PC59

Title+

127 X 31 (61)

127 X 36 (62)

127 X 16B (63)

116B X 30 (64)

116B X 23A (65)
50 X 50 (67)
Cube 50 (68)

57 X 57 (69)
Cube 57 (70)
60 X 60 (71)
Cube 60 (72)

50 X 57 (73)
45 X 54 (74)

*Variables listed in this column are explained in Table 1.

+Terminology in this column was chosen for its convenience
in data processing and has no inherent meaning.

School Characteristics and Achievement Data

Data on the characteristics of and achievement in schools
in the sample were taken from several reports released
by the Chicago Board of Education. For most variables,
we used Mormation collected as close in time as pos-
sible to the date of the Census (September, 1970); in
a few cases; however, we extracted additional data col-
lected at a more distant time if it appeared likely that
this information might: be useful in subsequent analysis.
Variables constructed from these data in order to de-
scribe school characteristics and achievement in the
122-school sample are shown in Table 3, together wi.4h
their titles, mean scores, and standard deviations.

7To save space, a number of variables which were extracted
but not used in subsequent analysis due to redundancy
and/or data processing limitations are not included in
Table 3 or described explicitly elsehwere in this report.
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TABLE 3

School Characteristics and Achievement Variables*

Standard
Deviation

IN = 122)

Title MeanVariable+

1. Per Cent Caucasian (Sept. PCCAUC 43.89 41.89
*IWO)

2. Per Cent African or Ne-
groid Origin (Sept.1970)

PCAFRI 42.93 48.30

3, Per Cent Mexican Origin PCMEX 5.48 14.8
(Sept. 1970)

4. Per Cent Puerto Rican Ori- PCPUER
gin (Sept. 1970)

5.17 11.17

5. Per Cent Spanish Back-
ground (Mex, PR, & Cu-
ban, Sept. 1970)

PCSPAN 11.35 20.56

6. Per Cent English Second PCENGS 8.47 16.45
Language (Spring, 1970)

7. Learning Ability Percen-
tile, 1st Grade Q2 (Jan.

SLAB1P 56.79 19.63

1970)
8. Learning Ability Percen-

tile, 4th Grade Q2 (Apr.
SLAB4P 44.17 18.39

1970)
9. Learning Ability Percen-

tile, 6th Grade Q2 (Mar.
SLAB6P 43.34 20.93

1970)
10. Learning Ability Percen-

tile, 1st Grade Q3 (Jan.
SLA1Q3 75.84 14.71

1970)
11. Learning Ability Percen-

tile, 4th Grade Q3 (Apr.
SLA4Q3 64.89 15.10

1970)

*This list includes variables describing student ability
scores.

+Unless otherwise noted, school characteristics data are for
grades 1-8 or 1-6, depending on each school's organization.
Tests for which data were obtained are as follows.. Readi-

ness at entrance to first grade: Metropolitan Readiness
Test; First grade: Kuhlmann-Anderson Intelligence Test;
Fourth Grade: Kuhlmann- Anderson and Metropolitan Achieve-
ment Battery, Form B Reading; Sixth Grade: California
Short-form Test of Mental Maturity, 1957-S Form and Metro-
politan Achievement Test, Reading. Q2 scores represent
the median in a given sample or sub-sample, and Q3 scores
represent the point that divides the top quarter from the
remaining three quarters. On nationally-standardized tests,
the Q2 national percentile "norm" is )0 and the Q3 norm is

75. Scores listed as "4th" Grade represent data
obtained at the end of the primary-intermediate transition
(3rd) grate.
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TABLE 3 (Continued)

Standard
Variable+ 'Title Mean Deviation

12, LearTiing Ability Percen- SLA6Q3 64.92 19.01
tile, 6th Grade Q3 (Mar.
1970)

13. Pupils per Teacher (Spr. TAPP 32.89 2.45

1970)
14. Per Pupil Classroom CTEXPP 363.35 41.53

Teacher Expenditure
(Oct. 1970)

15, Per Pupil Staf ing Cost. PPSTAFTL 413.05 55.51
(Mtal School, Spr, 1970)

16, Total Expenditure Per TCEXPP 449.62 58.49
Pupil (Oct. 1970)

17. Per Cent Caucasian Teach- PCCAUT 68.43 29.40
ers (Oct. 1970)-

18. Date of Constructon DATE 1927.64 25.44
19, Per Cent Faculty with FAC6PL. 52.70 22.41

Six. Years or More Exper.
(Spr. 1970)

20. Per Cent Entering First EFYRRD 57.89 23.98
Year Ready (Sept.1969)

21. Reading Percentile, 4th
Grade Q2 (Apr. 1970) tq24TH 43.08 17.86

22. Reading Percentile, 6th
Grade Q2 (Mar, 1970) RQ26TH 36,00 18.70

23. Reading Percentile, 4th
Grade Q3 (Apr. 1970) RQ34th 59.18 17.26

24, Reading Percentile, 6th
Grade Q3 (Mar. 1970) RQ3611-1 54.25. 18.95

25. Classroom ratio including
specialists and supervis
ors SACRIS 33.77 1.60

21



01AFIFk :h. RESiLYS

The First step in o;- analysis ee the ,a-ta was to obtain a cor-

relation matrix showing the association beteveen all,the neigh-
borhood (census) and sbool variables Iv: the study,1 This ma-
trix enabled us to pick our' the hesr combinations of census va-
riables for predicting shoo l a::.hievement scores--that is, the

census variables which were most highly correlated with aehieve-
ment but least inter-orrelated among themselves.

Preliminary stepwise regression analyses also were carried out
at this point. The regression data indicated that there was
considerable stability in the feeccionieg of most of the cen-
sus variables in the sense thou these variables generally en-
tered regression equacioes with roughly the same weight and
direction of influence and approxiately in the same. order at
differing grade levels. This Fiedieg is important if one hopes
to identify census variables which can be used to obtain a
good prediction of school achievement in future replications
without repeating all the preliminarywork necessary in this
exploratory study.

Our preliminary analysis also indicated that errors had oc-
curred in extracting neighborhood variables dealing with the
value of housing (variables 10, 31, and "32, Table 1) from the
Third Count Census Tape. For this reason, neither these vari
ables nor interaction terifis including any of them could be uti-
lized in subsequent analyses 'reported in this paper. Thus we
had to proceed without the most direct measures of community
income level to be found in the Third Count. This definitely
presented a handicap in our ,attervt to account for 70 per cent
or more of the varianee in school achieveent scores using
data from the Third Count;.

Finally, the preliminary analysis showed that a higher percen-
tage of variance in achievement generally ,;:ciui.ci be accounted

for at the sixth grade level than at the fourth grade level.
(As shown in Table 3, these were the only two grades for which
achievement data were available in our sample of schools in-
cluding grades one through six,) On the one hand, this pat-
tern might have been expected inasmeeh as grade .six scores In
Chicago in 1969 and 1970 might have been less affected by cer-
tain compensatory ed,ucatien programs such as Heed Start than
were scores in the lower grades, in addition, tests adminise
tered in upper grades generally tend to he more reliable

'Most. of the analysis reported in this chapter was carried cut

on the University crf Missouri IBM 36045 Computer.



than are those administered in the 'ower grades. On the other
hand, one might predict that sixth grade scores would be more
heavily influenced by school variables such as teacher experi-
ence than would achievement scores obtained when pupils had been
in school for fewer years, thus possibly reducing otherwise high
associations between census variables and school achievement.
For these reasons it would have been difficult to wake a confi-
dent a priori prediction about the relative accuracy and usabil-
ity of test scores at differing grade levels in the Chicago
Schools.

At any rate, we did find that census variables were more close-
ly related to achievement scores at the sixth grade than at the
fourth grade. Since our goal was to determine or demonstrate
the maximum amount of variance (with a target of 70 per cent) in

grade-level achievement scores that could be accounted for using
a limited amount of easily-obtainable 1970 census data, this
chapter deals most often with regression data obtained for the
sixth grade. It should be kept in mind, however, that the pat-
terns of relationships almost always were the same at _he two
grade levels.

Maximum Variance in School Achievement Eplained by Census Vari-
ables

As noted in the preceding section, the first step in our analy-
sis was to pick out the best combination of census variables to
explain (i.e., account for) the maximum amount of variance in
the average achievement scores among the sixth grades in our
122-school sample. For this purpose we excluded variables for
which regression coefficients were not in the expected direc-
tion, that Is, where a higher incidence of a poverty-related
characteristic was associated with higher rather than lower
achievement. (We will discuss several of these variables in a
later section of this paper.) It shou1.1 be noted that several
combinations of six or more census variables resulted in equa-
tions which accounted for more than 80 per cent of the variance
in sixth-grade achievement scores, but we wanted to select an
equation that would be stable across grade levels and would
include a smaller number of variables which embodied a negative
relationship between poverty and achievement. The equation
which best met this goal used census data on Per Cent of Females
Separated (PCFSEP - Table 1, #3). Per Cent of Families Which
Lack One or More Plumbing Facilities TPGLACK - Table 1, #15), Per
Cent of Occupied Units with 6 Persons or More (PC6PER Table 1,
#6), and Per Cent Owner Occupied of Total Occupied Units (PCOWN -
Table 1, #4) as independent variables and Q3 Reading Achievement
(RQ36TH - Table 3, #24) as. the dependent variable. Data on the
forced order regression equation using census variables in the
order given above are shown in Table 4,
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TABLE 4.

Accounted
Per Cent of Variance in Sixth Grade Q3 Scores

for by Four Selected Census Variables*

Variable R R
2

lncrear
in R

F
1

Regression
Coefficient

Standard
Error

PCFSEP .790 .624 - - -.890 .283 9.876 (<.005)

PCLACK .813 .661 .037 13.1 (<.001) -1.283 .500 6.593 ({.05)

PC6PER .830 .690 .028 10.5 (<.005) -.838 .156 28.923 (<.001)

PCOWN .865 .749 .060 27.8 ( <.001) .259 .049 27.846 ( <.001)

*See Tables 1 to 3 for definitions of the variables.

R is the multiple correlation with Q3 sixth grade achieve-
ment scores. (However, for the first variable entered,
the correlation of course is not multiple.)

R
2

is the square of the multiple correlation and represents
the percent of variance accounted for in the independent
variable.

F
1

is the F value for the variance added to the equation.
The significance level is shown in parentheses.

F
2

is the F value for the weight of the regression coef-
ficient.

As shown in Table 4, the four census variables account for 7 per-
cent of the variance in the sixth grade achievement scores.
Since this is five points over our goal of 70 percent, we con-
clude that it is feasible to use census data exclusive of vari-
ables referring explicitly to race and ethnicity to account for
a substantial proportion of the achievement differences (in grade-
level averages) among elementary schools in a big city.

Other related conclusions that emerged from the regression analy-
ses we carried out using various combinations of census and school
variables were as follows:

1. Equations using additional census variables referring ex-
plicitly to race generally did not account for substantially

2
Us ng logs rather than ra scores for the independent (census)
variables increased the R to 79 percent. However, logged equa-
tions with other dependent (achievement) variables pne'rally
resulted in an increase of only 1 to 3 percent in R
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more of the variance h achievement scores than did equations
using only the first four census variables shown in Table 4.
For example, when Per Cent Negro (PCNEG Table 1, #1) w9
added to the equation shown in Table 4, the increase in R
was only .02 (p<.005) When nine other census variables in-
cluding several designating race were part of a non-forced
equation also including three of the four variables shown in
Table 4, only two added more than .6 of one percen to the ex-
planatory power of the equation, and the overall R was only
.76. Thus, with regard to the goal of predicting elementary
school achievement scores in Chicago from census data, there
is little to be gained by including variables referring ex-
plicitly to race.

2. In almost all non-forced equations regardless of grade
level (4th or 6th), type of achievement score (Q2 or Q3), or
number of census variables included (in non-forced order),
the variables shown in Table 4 either were the first four or
were among the first five to enter. Thus it seems clear that
these four variables have high utility for predicting grade-
level achievement scores among Chicago elemeiltory schools.
When the seven best remaining census variables (as indicated
by inspection of the correlation matrix) were then entered
into a series of non-forced equations utilizing various of the
dependent achievement variables, no variable consistently added
(in the predicted direction) as much as three percent to the
explainable variance. Examples from, several of these equations
are shown in Appendix A.

3. At the 6th grade level, the census variables shown in Table 4
predicted Q3 scores better than Q2 scores, but the opposite was
true at the 4th grade level. Thus there was no reason to con-
clude that either Q3 scores or Q2 scores are inherently superior
to the other in using census data to account for the variance
in school achievement means.

4. The percentage of variance in learning ability (I.Q.) scores
accounted for by census variables generally was as high or even
a little higher than was true with respect to reading achievement
scores. For example, the four variables shown in Table 4 account-
ed for 78 percent of the variance in SLA Q3 scores at the sixth
grade level and 71 percent of the variance in SLA median percen-
tile scores at the 4th-grade level. This finding is what one
would expect given the premise that school characteristics are
likely to have a somewhat greater impact on achievement scores
than on more general tests of learning ability.

School Characteristics Variables

The high degree of intercorrelation which exists among census
and school variables makes it difficult to draw Firm conclusions
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about their respective importance and contributions. However, we
do have data on Per Cent Entering First Year Ready (EFYRRD -
Table 3, #20) and can assume that scores on this variable largely
reflect family and neighborhood background rather than school in-

fluences since students take the readiness test during their first
few months in school.' This assumption receives support from a
regression analysis showing thEit the four census variables in
Table 4 account for 71 percent 'pt: the variance in reading readi-
ness scores among the schools our sample.

Taking this finding as evidence that the four census variables re-
flect social background influences associated with readiness to
read in schools as presently orgarized in Chicago, and assuming
further that these variables conCilue to reflect advantages and/or
handicaps students experience as they proceed through elementary
school, one can conclude that the maximum impact that Chicago ele-
mentary schools as currently organized exert in overcoming ini-
tial learning disadvantages related 'o reading is about 25 per-
cent (1 - the 75 percent in sixth grade ac ievement scores ac-
counted for by the four census variables.) Accepting these as-
sumptions, we can proceed to examine Che potency of our school
characteristics data in accounting for achievement differences
across schools by entering the best combination of school charac-
teristics variables in a regression equation following the four
census variables shown in Table 4. he results of this forced-
order equation are shown in Table 5.

TABLE 5. Regression Coefficients For Four Selected
School Variables Entered in El Sixth Grade Q3
Regression Equation Following the Four Selected
Census Variables Shown in Tab'e 4*

Regression Standard
Variable Coefficient Error

F
2

FAC6PL .315 .057 30.878 (<.001)

TAPP -.217 .337 .414 (<.60)
PCCAUT .084 .053 2.1+87 (<.15 )
PCCAUC .059 .047 1.54 (<.30)

*See footnotes Table 4.

Sit is true that many youngsters attend pre-schools or nurseries
and most attend kinJergarten, but with the aLivent of Headstart
and other inner city pre-school programs, '.here is little reason
to believe that readiness scores reflect differential access to
pre-sdhool resources among differing social groups in a big city.

4
0n the one hand it should be kept in mind that this conclusion
does not negate the possibility that some of the schools may be
much more effective than others in overcoming the learning handi-
caps associated with disadvantaged social status. On the other
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The data shown in Table 5 indicate that Per Cent Faculty with
Six Years or More Experience is the best school variable (in
our data set) in accounting for differences in achievement
scores among the schools in our sample. When account is taken
simultaneously of the four census variables and the four school
variables shown in the table, only FAC6PL has a regression co-
efficient significantly related to Q3 achievement scores in the
sixth grade. This conclusion is also supported by the fact that
Per Cent Faculty with Six Years or More Experience had higher
zero-order correlations with achievement scores than any of the
other schocl characteristics variables. For example, the zero-
order correlation between this variable and sixth-grade Q3
achievement was .81; the next highest correlation between a
school variable (other than alternate measures of faculty ex-
perience) and the Q3 achievement in the sixth grade was .60.

It should be emphasized that our data do not necessarily indi-
cate that faculty experience has more influence on school achieve-
ment than do per pupil expenditure, class size, school size, or
the other school variables for which we had accessible measures.
For one thing, data on the standard deviations of the school
characteristics (Table 3) suggest that the Chloago schools have
been more successful in equalizing the allocation of other re-
sources across schools than is true with respect to faculty
characteristics; thus the other school variables predictably
are less closely associated with achievement than the faculty
variables. Actually, the school variables are so highly inter-
correlated and share so much common variance that we cannot infer
causal relations between any given school characteristic and
achievement differences among the schools in our sample, par-
ticularly since several studies addressed specifically to this
question have found no significant gelationship between faculty
experience and student achievement.

Achievement and Social Background in Black Schools.

Since fifty schools in our sample were 98 to 100 percent black,
it was possible to inquire whether neighborhood (census) vari-
ables function in the same manner and with equal po 2ncy in
predicting school achievement scores in black neighborhoods as

hand it should be noted that the 25 percent figure probably is
an overestimate since there undoubtedly is some error in our
measures of home and neighborhood influence on achievement.

5
By "best combination of variables, we mean variables which visu-
al inspection of the correlation matrix indicated were highly
correlated with a dependent variable but relatively little in-

6tercorrelated among themselves.
e.g., see James Fey, "Classroom Teaching of Mathematics," Re-
view of Educational Research, v. 39, no. 4 (October 1969),
535-551; James S. Coleman, et al., Equality of Educatioijl Op-
portunity_. (Washington, D. C.: U. S. Governmeit Printing
Office, 1966).
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in the sample as a whole. Accordingly, we separated these fifty
schools into a separate subsample and repeated many of the re-
gression equations described in the preceding sections. 7

Table 6 shows data obtained using the same forced-order indepen-
dent and dependent variables as were reported for the total sam-
ple in Table 4.

TABLE 6. Per Cent of Variance in Sixth Grade Q3 scores
in Black Schools Accounted for by Four Selected
Census Variables*

Increar Regression
Variable R P.

2
in R Coefficient

PCFSEP .649 .421 - -.016

PCLACK .652 .424 .001i .33 (460) -.933

PC6PER .738 .545 .120 12.1 (4005) -.714

PCOWN .759 .576 .031 3.3 (<:10) .214

Standard
Error

.681 .001 (**)

.573 2.654 (K.15)

.173 15.918 (001)

.119 3.246 (OW

*See footnotes, Table 4. .**Purely chance relationship.

These data show that the four census variables account for 58 per-
cent of the variance in Q3 school achievement scores among sixth
graders at the fifty black schools in the sub-sample, as compared
with 75 percent for the 122-school sample as a whole. More pre-
cisely, the data further show ghat the three variables Per Cent
of Families Which Lack One or More Plumbing Facilities; Per Cent
of Units with 6 Persons or More, and Per Cent Owner Occupied of
Total Occupied Units account for all of the variance explained
(58%) in achievement; Per Cent of Females Separated is not as-
sociated with achievement level in our sub-sample of black schools
when included in the equation with the other three census vari-
ables, for which the regression weights are very similar to the
corresponding weights in the sample as a whole (Table 4).

In general, this same pattern was repeated at other grade levels
and using other census variables and achievement measures. That
is, the percentage of variance accounted for by a group of census
variables generally was fifteen to twenty-five percentage points
lower in the black sub-sample than in the sample as a whole.

7Due to the smaller size of the sample, however, we decided not
to use more than four or five independent variables ih a single
equation.
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This pattern rai' s the possibility that census variables may not
be as powerful predicting achievement levels in black schools
as in predominantly-white schools in Chicago. Unfortunately,
there were not enough schools in our sample with 90 per cent or
more white students to test this possibility directly with a
sub-sample of white schools.

Lacking a comparaLle sub-sample of white schools, we cannot ac-
cept the conclusion that census variables (and the underlying
social forces they represent) are less important predictors of
achievement in black neighborhoods in Chicago than in white
schools or in schools throughout the city as a whole. For one
thing, the census variables shown in Table 6 account for nearly
hal( (48%) of the variation in first grade readiness scores
among the fifty black schools in our sub-sample, even though
the best census predictor of achievement in the total sample
(PCFSEP) is unrelated to this dependent variable for the sub-
sample (as also is true with respect to sixth-grade Q3 scores).
More important, the facts that there are 1,:ss than half as many
cases available for regression analysis and that the range of
predictor scores is much less for the sub-sample than the sample
As a whole reduce the possibilities of ac,;ounting for as high a
percentage of variation in the sub-sample as in the total sample.
This difference between the black sub-sample and the sample as
a whole may well account for most of the fifteen-to-twenty-five
point difference we generally found in predicting school achieve-
ment scores from selected census variables.

As noted above, the data in Table 6 show that the regression co-
efficients for the census variables using the sample of black
schools are similar to the corresponding coefficients using the
122-school total sample (Table 4), except that the regrtsJion
weight for Par Cent of Females Separated (PCFSEP) is ne4 insig-
nificant in the full equation. The insignificant regression
weight for PCFSEP indicates that this variable is no longer in-
dependently related to achievement in the black schools when
part of a regression equation including the other three census
variables, even though it is the census variable most highly
correlated with Q3 sixth-grade achievement (r = -.79) in our
total sample and is correlated with achievement at -.65 in our
sub-sample of black schools.

This finding means that the common variance of the predictor
set is somewhat m-re "unidimensional" in black schools than in
the entire sample. The substantive meaning of this finding is
somewhat speculative, but empirically it indicates that the in-
dices of poverty and social disorganization are comparatively
redundant in the black sub-sample, each variable reflecting
more nearly the same set of conditions as. reflected by other
members of the set. In order to determine whether or not there
is a "compounding (i.e., multiplicative) effect asscciated with
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the phenomena reflected in common in our measures of poverty and
social disorganization in the black sub-sample, in the future we
intend to test several equations including product terms using
PCFSEP multiplied separately against the other three census vari-
ables. The results of such equations of course will embody pri-
marily empirical speculation because of the small number of
schools in the black sample, which means that one or two "out-
lying" schools might substantially affect the results. However,
the results of this type of analysis might well prove very valu-
able in suggesting directions for future research.

To explore this pattern further, we examined additional regres-
sion equations using other achievement measures. In each case,
whether using Q2 or Q3 scores as the dependent variable, it was
found that the regression coefficients for PCFSEP had insignifi-
cant F values and accounted for none of the variance in achieve-
ment when account also was taken of the other three census vari-
ables.

Examination of these equations also showed, however, that until
the variable Per Cent Owner Occupied of Total Occupied Units
(PCOWN) was entered in the series of equations, PCFSEP generally
had a high negative coefficient. For example, for Q3 sixth-
grade achievement the coefficient for PCFSEP followed only by
PC6PER and PCLACK was -1.107 (p c".005). Comparable coefficients
for PCFSEP using Q2 scores in the fourth grade and reading readi-
ness scores as dependent variables were -.98 (p4: .01) and -1.20
(p <.025), respectively. This finding reflects the high redun-
dancy (r ac, -.87) between PCFSEP and PCOWN in our sub-sample of
black schools. in black neighborhoods with a high percentage
of owner-occupied units, there are relatively low percentages of
separated females and achievement is relatively high. In black
neighborhoods with a high percentage of renters, there are high
percentages of separated females and achievement is low. Con-
sequently, the percentage of separated females does not add as
much in predicting achievement as is true in the sample as a
whole, for which the zero-order correlation between PCFSEP and
PCOWN is only .66.

The fact that PCFSEP has a significant coefficient in equations
with the four census variables for the total sample (e.g.,
Table 4) but not for the black sub-sample indicates that for
the sample as a whole its relationship with achievement probably
reflects its association with race and, possibly, other variables
correlated with poverty and socioeconomically disadvantaged sta-
tus in Chicago.

The high degree of intercorrelation which exists between renter-
occupied units and separated females in our sub-sample of black
schools leadsus to suspect that the relatively low achievement
level in blak neighborhoods with high percentages of renters
may be ref)e,,ting patterns of social disorganization which in
turn may be characteristic of low-status neighborhoods with many
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families headed by females little home ownership. The data
do not allow us to test This proposition or to determine whether
the high incidence of sedarated females in these neighborhoods
may be contributing to or reflecting social disorganization, or
some combination of the two. Nor are we able to say whether
families with separated females in ghetto neighborhoods with
high percentages of renter occupancy may produce children lower
in achievement than intact families in these neighborhoods or
whether heavily-rental ghetto neighborhoods with many separated
females produce relatively low-achieving children regardless of
the type of family.

Our data definitely do indicate, however, that density of popu-
lation is associated with low achievement in predominantly-
black schools in Chicago. As shown in Table 8, the most reli-
able census variable we identified for purposes of predicting
school achievement scores in the black sub-sample was Per Cent
of Units with 6 Persons or More; the same pattern was found when
achievement '-cores at other grade levels were used for the de-
pendent variable. This finding supports the conclusion that
ghetto neighborhoods with high density of population as measured
by persons per dwelling unit have lower-achieiiing children than
ghetto neighborhoods with fewer persons per dwelling unit. Whe-
ther density has an effect over and beyond its association with
socioeconomic level cannot be determined here since we have no
usable direct measures of income and occupation from the Third
Count data.

Census Variables Not Associated with Race

As mentioned above, many census variables such as Per Cent of
Females Separated which are useful in accounting for variation
in school achievement levels also are closely associated with
race and thus probably reflect aspects of social and family
status other than those described in a variable's title. It

is very difficult to find social status measures uncorrelated
with race in Chicago and most other big cities in the U, S.,

but one would have to do so if the object were to account for
differences in school achievement levels using only student
background variables which have no relationship to race.

Since it may be of some interest to determine how much of the
variation in achievement scores among the schools in our sample
can be accounted for using variables that are mostly indepen-
dent of race, we identified those which were not closely as-
sociated with race but were highly correlated with achievement
and computed their multiple correlation with achievement. As

might be expected based on preceding analyses, the two best
variables for this purpose turned out to be Per Cent of Families
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Which Lack Cne or More Plumbin2 Facilities (PCLACK) and Per Cent
Owner Occupied of Total Occupied Units (PCOWN). of our
other census variables were sufficiently little correlated with
race and/or PCLACK and PCOWN and also sufficiently correlated
with achievement to allow For entry into more powerful regres-
sion equations without also substantially increasing the con-
tamination between independent variables and race.

The multiple correlation using PCOWN and PCLACK as independent
variaqes and Per Cent Negro as the dependent variable is only
.33 (R = .11), while the corresponding multiple correlation
using Q3 sixth grade scores as the dependent variable is .69
(R .47). Corresponding multiple correlations using first
and forth grade data also were computed and were found to be
.75 (R = .56) sing readiness scores as the dependent vari-
able and .69 (R = .48) using Q2 fourth grade scores as the
dependent variable. These results indicate that PCOWN and
PCLACK have considerable power independent of race in account-
ing for the variation in achievement levels among Chicago ele-
mentary schools and also that the selection of the two variables
for this purpose was not merely the result of a fortuitous cor-
relation matrix at only one grade level.

Concentrated Urban Poverty

It will be recalled that one of the major hypotheses to be in-
vestigated in this study was that low-status children in densely-
populated urban poverty areas achieve more poorly in the school
than do similar - status children in neighborhoods thought to be
less characterized by social disorganization. One test we pro-
posed for investigating this hypothesis was to determine whe-
ther Interaction, squared, and cubed regression terms would
add appreciably to the prediction of achievement after account
was taken of social background, as had proven to be the case
In our reanalysis of the data published by Germs and Smith (see
chapter 1).

We did not find cases in which the cross ,product, squared, and/or
cubed terms (see Table 2) contributed substantial variance in
"explaining" achievement scores in predicted directions after ac-
count was taken of some or all of the four census variables shown
in Table 4. However, we do not feel that this finding invali-
dates the hypothesis, because two of the four variables in ques-
tion are themselves indicators of social disorganization (i.e.,
PCFSEP) and density of population (i.e,, PC6PER) in a big city
and the other two (i.e., PCLACK and PCOWN) probably are associ-
ated with poverty. From this point of view our data do suggest
that density of population and social disorganization are as-
sociated with low school achievement over and beyond the
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association between achievement and poverty oer se,
8

Data in-
volving the interaction, squared, and cubed terms did indicate,
however, that the relationships between these variables and
achievement may be more complicated than we had expected based
on reanalysis of the New York data

Exploring these relationships, we found that at least two of our
census variables seemed to make a contribution in accounting for
achievement variance in a direction opposite to that we had pre-
dicted. These two variables were: Per Cent of Occupied Units
with Fcmale-Head Families (PCFHED - Table 1, #14) and Per Cent
of Occupied Housing Units with 1,51 or More Persons Per Room x
Per Cent of Occupied Units with Female Headed Families (PC151 x
PCFHED Table 2, 02). Even :when- account was taken through
regression analysis of the Four census variables shown in
Table 4, in separate equations these two variables contributed
from two-to-six per cent more variance and had positive regres-
sion coefficients which were significant at or beyond the .01
level regardless of the grade level (1st, 4th, or 6th) or type
of achievement score (Q2 or Q3).

This finding may be entirel spurious in that it may be caused
either by multicollinearity or by a few outlying schools which
for some reason have unexpectedly high or low achievement or are
mis-classified in terms of the census data.. On the other hand
it also may mean that other background characteristics being
equal, schools in which there is a high percentage of female7
headed families and/or a high density of persons per room in
such families may have slightlyohigher achievement than schools
with opposite characteristics. Since preliminary analysis

Unfortunately we have no direct measure of poverty to test this
hypothesis more directly. We hope to explore this issue further.
in-subsequent analyses with Third and Fourth Count data.

9
The term "multicoll-inearity" refers to a situation in which there
is high intercorrelation among independent variables.. As has

been shown by Gordon, such variables have unstable regression
coefficients and sometimes produce spurious reversals of sign in
a regression analysis which are not reproducible even in a second
sample from the same population.. (See Robert A.- Gordon, "issues
in Multiple Regression," The American Journal of Sociology, v. 73

. /1968/, 596) However the Fact that we find these reversals at
three different grade levels and in a variety of regression equa-
tions using differing census variables leaves open the posSibil-
ity that the-finding may not be entirely spurious.

10
Such a pattern theoretically could occur if public housing pro-

jects in poverty areas had higher percentages of female-headed
families and also slightly less social disorganization-or slight-
ly more effective schools than is true in the surrounding blocks.
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indicated that similar 'r'ds ex afr;o:-:9 Elie sub-sample of black
schools (where the pt.-eentade :'etr,ale-headed families was great-
er than in the total sample:.), we nidf,d to explore the issue
further by adding the two variables to regression equations in-
cluding the three variables PC6PER. and PCLACK) previous-
ly identified as be.Hy indepe7Aently associated with achievement
in this sub-sample ',.rable 6) ,

The results of these regressio analyses showed that Per Cent of
Occupied Housin2 Units with 1.57 or More Persons Per Room x Per-
cent of Occupied Units With Female Haaded Families was neither
'significantly related to achiever:ent nor added to the prediction
of achievement levels with the other variables controlled, and
Per Cent of Occupied Units with Fewale Head Families (PCFHED)
added only a few percentage poHts in accounting for variance in
achievement levels in the Sub-sample of black schools. For
example, PCFHED added only two per ;.!.ent in accounting for the
variance in Q3 achieverne;A:scores at the Sixth grade level when
entered into a regression equation foriowine PCOWr', PC6PER, and
PCLACK. Because this result could have been due to the influ-
ence of inaccuriite data Orle. or rwo schools and/or to the
spurious effects of mulvicollinearity, we conclude that the
analysis does not provide any reai support For the possibility
that percentage of. female headed families may be positively as-
sociated with achieveme:lc when acx...ount i5 taken of. other family
and neighborhood variables highly correlated with -achievement
levels in the Chicago Pubiic Sehoois.

ThiS" conclusions was f'urthe, e. sapported by a plot of the achieve--
ment residuals against PC-FHED. This plot showed that the three
schools- which had the Oghest Perentage of separated females
in their neighborhoodsli also-scored _from t:4'o to twelve points
less than predicted on anievement, This' 'result makes it unlikely
that the true relationship-be: :' eeN PCrtiED and achievement is
.positive in our sample of Fifty black schools

.Student'BodyRace and Ethnicity in Predi,cftina Achievement

AsmentiOned above, the, data do not allow uS to determine with
any degree of certainty whether or not achievement scores among
the schools in our sample: are "improved by racial and/or socio!..
economic integration of their studet hodies,' Though we cannot
use our data to answer rtthi$ -(mpoaR quest ion, It may be of some
interest to consider whether .ra;-e, and ethnicity contribute to
the prediction of acievemei: when account Is taken of the census
variables we haVe ideNtii'ied as izei.-1(3 closely related to readi-
ness scores-Hin the'first'grade y d ahievement:An the later
grades.

THe three schools had pecceLiages ap
higher than the next highest schoo;.

34-
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To do this, Table 7 shows data on the relationship between Q3
achievement at the sixth grade and variables denoting Four of
the major racial and ethnic groups in the Chicago public schools:
Caucasian (non-Spanish-speaking); African; Mexican; and Puerto
Rican. The.table shows the increased percentage of variance ac-
counted for and data on the regression coefficients when each
of the four racial-census variables is added separately to the
regression equation including the four census variables shown
in Table 4,

TABLE 7. Contribution to Variance Explained in Q3.
Sixth Grade Scores and Regression Coefficients of
Four Racial-Ethnic Variables Added Separately to
Equation Including Four Best Census*VariableS*

Variable
Added

Increar.-

in R

Regression
Coefficient

Standard

Error

PCCAUC .050 28.9 (,(.001) .178 .033 28.922 (001)

PCAFRI .029 15.2.( <.001). -.143 .037 14.907 (<.001)

PCMEX .004 1.9 ( <.25.) -.103 .078 1.9503 k.15)

PCPUER .006 2.8 (<.10) -.153 .094 2.669 (< i5)

*The four census variables are shown in Table 4. See Table 4
footnotes.

The pattern in Table 7 indicates that per cent white (exclud-
ing Spanish-speaking backgrOund) is positively and significantly
related to achievement, per cent black is -negatively and signifi7
cantly: related to:achieveMentand per cent Mexican and Puerto
Rican may be slightly related to achievement in a negative direc-
tion; when account is taken of socioeconomic background as mea-
sured by the four census variables.

When similar tables were constructed using fourth and sixth grade
Q2 scores and fourth:grade Q3 scores, essentially these-Me pat-
tern emerged except that per cent Puerto RiCan was significantly
related .(p.(.05) to achievement using:Q.2 scores and per cent black
Was not significantly related to achievement using Q2 sixth grade
scores-.

In interpreting these data, itshould be kept in mind that the
range of scores on per cent'Mexican and per cent:PUerto Rican
was considerably less than on per cer't white and per Cent
black. That is,many.more school's had no MeXican and/or Puerto



Rican students than had no black and/or white students. It is

possible that the former two variables would have been more
clearly related to achievement iF Mexican and Puerto Rican stu-
dents had been represented among more of the schools in the sam-
ple.

Even so, however, the data suggest that adding variables showing
the respective percentages oF minority groups (i.e., black, Mexi-
can, Puerto Rican) to an equation including the four census vari-
ables from Table 4 does not contribute a great deal in accounting
for variation in school achievement scores in the Chicago Public
Schools: the percentage oF additional variance accounted for
ranges from a low of almost zero to a high of about five of six
points, and even the latter figure certainly reflects to some
extent the rfluence of other intercorrelated variables denot-
ing school characteristics and additional census variables. In

view of the political problems involved in allocating compensa-
tory education funds on the basis of race or ethnicity, this
finding in turn suggests that it would be about as satisfactory
to take account only of socioeconomic background variables as
to include variables directly denoting minority racial or eth-
nic status. Just as it would be useful for educators to help
the public understand that socioeconomic segregation rather than
racial segregation per se appears to be the more impWant fac-
tor in depressing achievement in the public schools,
emphasizing socioeconomic considerations in the allocation of
compensatory education funds might reduce the tendency for peo-
ple to confuse race or ethnicity with social class in consider-
ing ways to improve achievement levels in urban schools.

Feasibility oF Using Census Data for Allocating Compensatory
Education Funds

The main object of this study was to determine whether census
data not directly denoting race or ethnicity in school neighbor-
hoods could be used relatively easily to account for 70 per
cent or more of the grade-level achievement scores among the
public schools of a big city. This goal was achieved when it
was found that only four variables (Percent of Females Sepa-
rated; Per Cent of Families Which Lack One or More Plumbing
Facilities; Per Cent Owner Occupied of total Occupied Housing
Units; and Per Cent of Units with 6 Persons or More) accounted
for 65 to 75% of the variance in grade-level averages no mat-
ter whether fourth- or sixthgrade scores and Q2 or Q3 scores
were used as the dependent variable.

12
See James S. Coleman et al., aa. cit., and Alan B. Wilson,
The Consequences of Segregation (Berkeley: Glendessary,
1969).
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One reason why there is widespread interest in this type of
study is because of the possibility that census data might be
used to allocate funds to improve educational opportunities
for students whose socioeconomic background makes them educa-
tionally disadvantaged in most existing public school systems.
At present, for example, federal funds for compensatory edu-
cation under Title I of the Elementary and Secondary Education
Act are allocated according to and must be expended on students
whose families have incomes below officially-designated poverty
levels. .Many educators consider this procedure undesirable and
even counterproductive because it singles out individual stu-
dents who tend to feel stigmatized by the poverty designation
and also because it requires a great deal of possibly inaccu-
rate and burdensome paperwork to collect income and related
information on every student. Easily-collected census informa-
tion might serve equally or better in allocating funds for com-
pensatory education than do the cumbersome and questionable
procedures now in use.

Before concluding, a few cautions also are in order for other
researchers who may wish to replicate our findings elsewhere:

1. We made a definite attempt to omit schools From our sample
if we had strong reasons to believe that a school differed sub-
stantially from its neighborhood. For example, we did not use
schools along the lake shore where there are expensive, high-
rise apartment developments with families that typically have
no school-age children. This phenomena probably should be
taken into account in other cities.

2. We did not include elementary schools in our sample unless
they had all the grades from one through six. It is possible
that inclusion of "lower-grade" centers or other organizational
variants might have modified our results somewhat.

As usual in an exploratory study of this type, there are several
additional questions which would have to be answered by addi-
tional research before an adequately-informed decision could be
made about the point at issue. Among these are the following:

1. Does the "bestwset of census variables (Table 4) we iden-
tified in the present study--or some equally-accessible set- -
function with the same potency and stability in predicting
achievement scores in other cities and other types of commun-
ities?

2. To what degree do 1970 census data lose utility in predict-g
ing achievement scores collected three or five or eight years
in the future as compared with the 1970-1971 achievement scores
used in the present study?
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3. Do variables from the Fourth Count of the Census, which in-
cludes income and occupational data but by tracts rather than
blocks, have equal or greater utility in accounting for grade-
level achievement scores as do the Third Count variables used
in the present study?

4. Do 1970 census data allow for as good or better classifica-
tion of schools as do methods currently in use for determin-
ing eligibility for federal funding under Title I of the Ele-
mentary and Secondary Education Act?/ That is, is the multiple
correlation between the best set ofCensus variables and
achievement as high or higher as the current correlation between
achievement and school-level participation in Title I?

5. What accounts forethe appearance of a few highly discrepant
schools in our sample? (A few "discrepant" schools have achieve-
ment much higher or lower than predicted by the four-census-
variable equation.) Do these schools have instructional pro-
grams which for some reason are more or less effective than
other schools? Do their staff members take particular pains
to "teach" toward the tests? Alternately, is their student
body composition for some reason much different from the neigh-
borhood composition? If the latter explanation is correct,
how much would their elimination improve the explanatory power
of the regression equation?

6. Can the census data be used to identify different types
of neighborhoods (i.e., in addition to the differences already
considered in this paper)? If so, can predictions of achieve-
ment be significantly improved by taking type of neighborhood
into account?

We hope to explore these questions in subsequent research uti-
lizing 1970 census data to.determine how useful easily-accessible
information on urban neighborhoods may be for "explaining" dif-
ferences in achievement levels among public schools and-for re-
lated"purposes such as allocating special funds to compensate
for the disadvantaged background of many students in low-
achieving schools.



APPENDIX A

Per Cent of Additional Variance in Sixth Grade Q2
and Q3 Scores Accounted for by Selected Census
Variables Entered Separately in Forced-Order

Equations Following the Four Best Census
Variables Identified in TABLE 4.

Percent of Addi-
tional Variance

Variable Using Q2 Scores

Percent of Addi-
tional Variance
Using Q3 Scores

PCLACK (Per cent of Popula-
tion in Units Lacking 1 or

.001 .000

More Plumbing Facilities
and with 1.01 or More Per-
sons- Per Room)

PCLACK Squared .010 .005

PCFHED (Per cent of Occupied .020* .029*

Units with Female Head Families)

PC151 (Per cent of Occupied Housing .004 .002

Units 1.51 or More Persons Per Room)

PCNEG (Per cent Negro) .041 .022

PC151! x PCFHED .043*. .044*

* Positive. regression coefficient


